SAHA (vorinostat) facilitates functional polymer-based gene transfection via upregulation of ROS and synergizes with TRAIL gene delivery for cancer therapy.
Non-viral gene delivery is an attractive approach for the treatment of many diseases including cancer, benefiting from its safety and large-scale production concerns. However, the relatively low transfection efficacy compared with viral vectors restricts the clinical applications of non-viral gene vectors. Reactive oxygen species (ROS) triggered charge reversal polymers (named B-PDEAEA) presented improved transfection efficacy, because of fast release of plasmid DNA responding to enhanced oxidative stress in cancer cells. But inadequate dissociation can still occur owing to the insufficient intracellular ROS generation. Here, we report SAHA (vorinostat), which is a clinical histone deacetylase inhibitor and anticancer drug, induces the ROS accumulation in cancer cells, and facilitates the charge reversal process of B-PDEAEA and the cellular dissociation of the delivered gene from the vectors. As a result, SAHA remarkably increases the gene transfection efficacy in an ROS-dependent manner. Importantly, SAHA synergizes with B-PDEAEA mediated therapeutic gene TNF-related apoptosis-inducing ligand (TRAIL) delivery in inducing apoptosis of cancer cells. These findings support the first concept of improving the gene delivery efficacy of stimuli-responsive vectors through upregulating the cellular ROS via an FDA approved anticancer agent. Additionally, combination of SAHA and TRAIL gene therapy could be a potential strategy for cancer treatment.